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Abstract
Turnings of the colors quarks mass space make curved the events time-
space.
=============
In accordance with [1] the fermion moving equation has got the following
form: 
β[0]
(
∂0 + iΘ0 + iΥ0γ
[5] − iM0γ
[0] − iM4β
[4]
)
+β[1]
(
∂1 + iΘ1 + iΥ1γ
[5] +Mζ,0β
[4] −Mζ,4γ
[0]
)
+β[2]
(
∂2 + iΘ2 + iΥ2γ
[5] +Mη,0β
[4] +Mη,4γ
[0]
)
+β[3]
(
∂3 + iΘ3 + iΥ3γ
[5] −Mθ,0β
[4] −Mθ,4γ
[0]
)
ϕ = 0. (1)
Here [2]:
β[1] =

0 1 0 0
1 0 0 0
0 0 0 −1
0 0 −1 0
 , β[2] =

0 −i 0 0
i 0 0 0
0 0 0 i
0 0 −i 0
 ,
β[3] =

1 0 0 0
0 −1 0 0
0 0 −1 0
0 0 0 1

are the diagonal elements of the light Clifford pentad;
γ[0] =

0 0 1 0
0 0 0 1
1 0 0 0
0 1 0 0
 , β[4] =

0 0 i 0
0 0 0 i
−i 0 0 0
0 −i 0 0

are the antidiagonal (mass) elements of that pentad;
Θk and Υ0γ
[5] with k ∈ {0, 1, 2, 3} are fields, forming the electroweak gauge
fields [4];
M0, M4 are lepton’s mass numbers[5];
Mζ,0, Mζ,4 are red down and up quark’s mass numbers;
Mη,0, Mη,4 are green down and up quark’s mass numbers;
Mθ,0, Mθ,4 are blue down and up quark’s mass numbers.
And
1
γ[5] =

1 0 0 0
0 1 0 0
0 0 −1 0
0 0 0 −1
; β[0] = −

1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1
 = −14 [3]
The equation (1) can be reformulated as the following [1]:
1
c
∂tϕ+
(
iΘ0 + iΥ0γ
[5]
)
ϕ =

β[1]
(
∂1 + iΘ1 + iΥ1γ
[5]
)
+
+β[2]
(
∂2 + iΘ2 + iΥ2γ
[5]
)
+
+β[3]
(
∂3 + iΘ3 + iΥ3γ
[5]
)
+
+iM0γ
[0] + iM4β
[4]−
−iMζ,0γ
[0]
ζ + iMζ,4ζ
[4]−
−iMη,0γ
[0]
η − iMη,4η
[4]+
+iMθ,0γ
[0]
θ + iMθ,4θ
[4]

ϕ. (2)
Here [2]:
γ
[0]
ζ =

0 0 0 −1
0 0 −1 0
0 −1 0 0
−1 0 0 0
, ζ [4] =

0 0 0 i
0 0 i 0
0 −i 0 0
−i 0 0 0

are the antidiagonal (mass) elements of red pentad;
γ
[0]
η =

0 0 0 i
0 0 −i 0
0 i 0 0
−i 0 0 0
, η[4] =

0 0 0 1
0 0 −1 0
0 −1 0 0
1 0 0 0

are the antidiagonal (mass) elements of green pentad;
γ
[0]
θ =

0 0 −1 0
0 0 0 1
−1 0 0 0
0 1 0 0
; θ[4] =

0 0 −i 0
0 0 0 i
−i 0 0 0
0 i 0 0

are the antidiagonal (mass) elements of blue pentad.
The quarks mass members of this equation form the following matrix sum:
M̂
def
=
−Mζ,0γ
[0]
ζ +Mζ,4ζ
[4]−
−Mη,0γ
[0]
η −Mη,4η
[4]+
+Mθ,0γ
[0]
θ +Mθ,4θ
[4]
=

0 0 −Mθ,0 Mζ,0 − iMη,0
0 0 Mζ,0 + iMη,0 Mθ,0
−Mθ,0 Mζ,0 − iMη,0 0 0
Mζ,0 + iMη,0 Mθ,0 0 0

+i

0 0 −Mθ,4 Mζ,4 + iMη,4
0 0 Mζ,4 − iMη,4 Mθ,4
−Mθ,4 −Mζ,4 − iMη,4 0 0
−Mζ,4 + iMη,4 Mθ,4 0 0
 .
2
Elements of these matrices can be turned by formula of shape [6]:
=
(
cos θ2 i sin
θ
2
i sin θ2 cos
θ
2
)(
Z X − iY
X + iY −Z
)(
cos θ2 −i sin
θ
2
−i sin θ2 cos
θ
2
)
=
(
Z cos θ − Y sin θ X − i (Y cos θ + Z sin θ)
X + i (Y cos θ + Z sin θ) −Z cos θ + Y sin θ
)
.
Hence, if:
U2,3 (α)
def
=

cosα i sinα 0 0
i sinα cosα 0 0
0 0 cosα i sinα
0 0 i sinα cosα

and
M̂ ′
def
=
−M ′ζ,0γ
[0]
ζ +M
′
ζ,4ζ
[4]−
−M ′η,0γ
[0]
η −M ′η,4η
[4]+
+M ′θ,0γ
[0]
θ +M
′
θ,4θ
[4]
def
= U †2,3 (α) M̂U2,3 (α)
then:
M ′ζ,0 = Mζ,0,
M ′η,0 = Mη,0 cos 2α+Mθ,0 sin 2α,
M ′θ,0 = Mθ,0 cos 2α−Mη,0 sin 2α,
M ′ζ,4 = Mζ,4,
M ′η,4 = Mη,4 cos 2α+Mθ,4 sin 2α,
M ′θ,4 = Mθ,4 cos 2α−Mη,4 sin 2α,
Therefore, matrix U2,3 (α) makes an oscillation between green and blue
quarks colors.
Let us consider equation (2) under transformation U2,3 (α) with α is an
arbitrary real function of time-space variables (α = α (t, x1, x2, x3)):
U
†
2,3 (α)
(
1
c
∂t + iΘ0 + iΥ0γ
[5]
)
U2,3 (α)ϕ =
= U †2,3 (α)

β[1]
(
∂1 + iΘ1 + iΥ1γ
[5]
)
+
+β[2]
(
∂2 + iΘ2 + iΥ2γ
[5]
)
+
+β[3]
(
∂3 + iΘ3 + iΥ3γ
[5]
)
+
+iM0γ
[0] + iM4β
[4] + M̂
U2,3 (α)ϕ.
That is:  1cU
†
2,3 (α) ∂t (U2,3 (α)ϕ)
+iΘ0U
†
2,3 (α) (U2,3 (α)ϕ)
+iΥ0U
†
2,3 (α) γ
[5] (U2,3 (α)ϕ)
 =
3
= U †2,3 (α)

β[1]
(
∂1 + iΘ1 + iΥ1γ
[5]
)
+
+β[2]
(
∂2 + iΘ2 + iΥ2γ
[5]
)
+
+β[3]
(
∂3 + iΘ3 + iΥ3γ
[5]
)
+
+iM0γ
[0] + iM4β
[4] + M̂
U2,3 (α)ϕ.
Because
U
†
2,3 (α)U2,3 (α) = 14,
U
†
2,3 (α) γ
[5]U2,3 (α) = γ
[5]
then (
1
c
((
U
†
2,3 (α) ∂tU2,3 (α)
)
ϕ+ U †2,3 (α)U2,3 (α) ∂tϕ
)
+iΘ0ϕ+ iΥ0γ
[5]ϕ
)
=
=

U
†
2,3 (α)β
[1]
(
(∂1U2,3 (α))ϕ+ U2,3 (α) ∂1ϕ
+iΘ1 (U2,3 (α)ϕ) + iΥ1γ
[5] (U2,3 (α)ϕ)
)
+
+U †2,3 (α) β
[2]
(
(∂2U2,3 (α))ϕ+ U2,3 (α) ∂2ϕ
+iΘ2 (U2,3 (α)ϕ) + iΥ2γ
[5] (U2,3 (α)ϕ)
)
+
+U †2,3 (α) β
[3]
(
(∂3U2,3 (α))ϕ+ U2,3 (α) ∂3ϕ
+iΘ3 (U2,3 (α)ϕ) + iΥ3γ
[5] (U2,3 (α)ϕ)
)
+
+iM0U
†
2,3 (α) γ
[0] (U2,3 (α)ϕ)
+iM4U
†
2,3 (α)β
[4] (U2,3 (α)ϕ)
+U †2,3 (α) M̂ (U2,3 (α)ϕ)

.
Since
U
†
2,3 (α) γ
[0]U2,3 (α) = γ
[0],
U
†
2,3 (α)β
[4]U2,3 (α) = β
[4]
then (
1
c
((
U
†
2,3 (α) ∂tU2,3 (α)
)
ϕ+ U †2,3 (α)U2,3 (α) ∂tϕ
)
+iΘ0ϕ+ iΥ0γ
[5]ϕ
)
=
=

U
†
2,3 (α)β
[1]
(
(∂1U2,3 (α))ϕ+ U2,3 (α) ∂1ϕ
+iΘ1 (U2,3 (α)ϕ) + iΥ1γ
[5] (U2,3 (α)ϕ)
)
+
+U †2,3 (α) β
[2]
(
(∂2U2,3 (α))ϕ+ U2,3 (α) ∂2ϕ
+iΘ2 (U2,3 (α)ϕ) + iΥ2γ
[5] (U2,3 (α)ϕ)
)
+
+U †2,3 (α) β
[3]
(
(∂3U2,3 (α))ϕ+ U2,3 (α) ∂3ϕ
+iΘ3 (U2,3 (α)ϕ) + iΥ3γ
[5] (U2,3 (α)ϕ)
)
+
+iM0γ
[0]ϕ+ iM4β
[4]ϕ+ M̂ ′ϕ

.
Since
4
U
†
2,3 (α)β
[1] = β[1]U †2,3 (α)
then (
U
†
2,3 (α)
1
c
∂tU2,3 (α) +
1
c
∂t + iΘ0 + iΥ0γ
[5]
)
ϕ =
=

β[1]U
†
2,3 (α)
(
(∂1U2,3 (α)) + U2,3 (α) ∂1
+iΘ1U2,3 (α) + iΥ1γ
[5]U2,3 (α)
)
+
+U †2,3 (α)β
[2]
(
(∂2U2,3 (α)) + U2,3 (α) ∂2
+iΘ2U2,3 (α) + iΥ2γ
[5]U2,3 (α)
)
+
+U †2,3 (α)β
[3]
(
(∂3U2,3 (α)) + U2,3 (α) ∂3
+iΘ3U2,3 (α) + iΥ3γ
[5]U2,3 (α)
)
+
+iM0γ
[0] + iM4β
[4] + M̂ ′

ϕ.
Because
U
†
2,3 (α) β
[2] =
(
β[2] cos 2α+ β[3] sin 2α
)
U
†
2,3 (α) ,
U
†
2,3 (α)β
[3] =
(
β[3] cos 2α− β[2] sin 2α
)
U
†
2,3 (α)
then (
U
†
2,3 (α)
1
c
∂tU2,3 (α) +
1
c
∂t + iΘ0 + iΥ0γ
[5]
)
ϕ =
=

β[1]
(
U
†
2,3 (α) ∂1U2,3 (α) + U
†
2,3 (α)U2,3 (α) ∂1
+iΘ1U
†
2,3 (α)U2,3 (α) + iΥ1U
†
2,3 (α) γ
[5]U2,3 (α)
)
+
+
(
β[2] cos 2α+ β[3] sin 2α
)(
U
†
2,3 (α) ∂2U2,3 (α) + U
†
2,3 (α)U2,3 (α) ∂2
+iΘ2U
†
2,3 (α)U2,3 (α) + iΥ2U
†
2,3 (α) γ
[5]U2,3 (α)
)
+
+
(
β[3] cos 2α− β[2] sin 2α
)(
U
†
2,3 (α) ∂3U2,3 (α) + U
†
2,3 (α)U2,3 (α) ∂3
+iΘ3U
†
2,3 (α)U2,3 (α) + iΥ3U
†
2,3 (α) γ
[5]U2,3 (α)
)
+
+iM0γ
[0] + iM4β
[4] + M̂ ′

ϕ.
Hence (
1
c
∂t + U
†
2,3 (α)
1
c
∂tU2,3 (α) + iΘ0 + iΥ0γ
[5]
)
ϕ =
5
=
β[1]
(
∂1 + U
†
2,3 (α) ∂1U2,3 (α) + iΘ1 + iΥ1γ
[5]
)
+β[2]

(cos 2α · ∂2 − sin 2α · ∂3)
+U †2,3 (α) (cos 2α · ∂2 − sin 2α · ∂3)U2,3 (α)
+i (Θ2 cos 2α−Θ3 sin 2α)
+i
(
Υ2γ
[5] cos 2α−Υ3γ
[5] sin 2α
)

+β[3]

(cos 2α · ∂3 + sin 2α · ∂2)
+U †2,3 (α) (cos 2α · ∂3 + sin 2α · ∂2)U2,3 (α)
+i (Θ2 sin 2α+ Θ3 cos 2α)
+i
(
Υ3γ
[5] cos 2α+Υ2γ
[5] sin 2α
)
+
+iM0γ
[0] + iM4β
[4] + M̂ ′

ϕ. (3)
Let x′2 and x
′
3 are elements of other coordinates system such that:
∂x2
∂x′2
= cos 2α,
∂x3
∂x′2
= − sin 2α,
∂x2
∂x′3
= sin 2α.
∂x3
∂x′3
= cos 2α,
∂x0
∂x′2
=
∂x1
∂x′2
=
∂x0
∂x′3
=
∂x1
∂x′3
= 0.
Hence:
∂′2
def
=
∂
∂x′2
=
∂
∂x0
∂x0
∂x′2
+
∂
∂x1
∂x1
∂x′2
+
∂
∂x2
∂x2
∂x′2
+
∂
∂x3
∂x3
∂x′2
= cos 2α ·
∂
∂x2
− sin 2α ·
∂
∂x3
= cos 2α · ∂2 − sin 2α · ∂3,
∂′3
def
=
∂
∂x′3
=
∂
∂x0
∂x0
∂x′3
+
∂
∂x1
∂x1
∂x′3
+
∂
∂x2
∂x2
∂x′3
+
∂
∂x3
∂x3
∂x′3
= cos 2α ·
∂
∂x3
+ sin 2α ·
∂
∂x2
= cos 2α · ∂3 + sin 2α · ∂2.
Therefore from (3):
6
(
1
c
∂t + U
†
2,3 (α)
1
c
∂tU2,3 (α) + iΘ0 + iΥ0γ
[5]
)
ϕ =
=

β[1]
(
∂1 + U
†
2,3 (α) ∂1U2,3 (α) + iΘ1 + iΥ1γ
[5]
)
+β[2]
(
∂′2 + U
†
2,3 (α) ∂
′
2U2,3 (α) + iΘ
′
2 + iΥ
′
2γ
[5]
)
+β[3]
(
∂′3 + U
†
2,3 (α) ∂
′
3U2,3 (α) + iΘ
′
3 + iΥ
′
3γ
[5]
)
+
+iM0γ
[0] + iM4β
[4] + M̂ ′
ϕ.
with
Θ′2
def
= Θ2 cos 2α−Θ3 sin 2α,
Θ′3
def
= Θ2 sin 2α+Θ3 cos 2α.
Υ′2
def
= Υ2 cos 2α−Υ3 sin 2α,
Υ′3
def
= Υ3 cos 2α+Υ2 sin 2α.
Therefore, the oscillation between blue and green quarks colors curves the
space of events in the x2, x3 directions.
Similarly that: matrix
U1,3 (ϑ)
def
=

cosϑ sinϑ 0 0
− sinϑ cosϑ 0 0
0 0 cosϑ sinϑ
0 0 − sinϑ cosϑ

with an arbitrary real function ϑ (t, x1, x2, x3) describes the oscillation be-
tween blue and red quarks colors which curves the space of events in the x1, x3
directions. And matrix
U1,2 (ς)
def
=

cos ς − i sin ς 0 0 0
0 cos ς + i sin ς 0 0
0 0 cos ς − i sin ς 0
0 0 0 cos ς + i sin ς

with an arbitrary real function ς (t, x1, x2, x3) describes the oscillation be-
tween green and red quarks colors which curves the space of events in the x1,
x2 directions.
Now, let
U0,1 (υ)
def
=

cosh υ − sinhυ 0 0
− sinhυ coshυ 0 0
0 0 coshυ sinh υ
0 0 sinh υ coshυ
 .
and
7
M̂ ′′
def
=
−M ′′ζ,0γ
[0]
ζ +M
′′
ζ,4ζ
[4]−
−M ′′η,0γ
[0]
η −M ′′η,4η
[4]+
+M ′′θ,0γ
[0]
θ +M
′′
θ,4θ
[4]
def
= U †0,1 (υ) M̂U0,1 (υ)
then:
M ′′ζ,0 = Mζ,0,
M ′′η,0 = Mη,0 cosh 2υ −Mθ,4 sinh 2υ,
M ′′θ,0 = Mθ,0 cosh 2υ +Mη,4 sinh 2υ,
M ′′ζ,4 = Mζ,4
M ′′η,4 = Mη,4 cosh 2υ +Mθ,0 sinh 2υ,
M ′′θ,4 = Mθ,4 cosh 2υ −Mη,0 sinh 2υ,
Therefore, matrix U0,1 (υ) makes an oscillation between green and blue
quarks colors with an oscillation between up and down quarks.
Let us consider equation (2) under transformation U0,1 (υ) with υ is an
arbitrary real function of time-space variables (υ = υ (t, x1, x2, x3)):
U
†
0,1 (υ)
(
1
c
∂t + iΘ0 + iΥ0γ
[5]
)
U0,1 (υ)ϕ =
= U †0,1 (υ)

β[1]
(
∂1 + iΘ1 + iΥ1γ
[5]
)
+
+β[2]
(
∂2 + iΘ2 + iΥ2γ
[5]
)
+
+β[3]
(
∂3 + iΘ3 + iΥ3γ
[5]
)
+
+iM0γ
[0] + iM4β
[4] + M̂
U0,1 (υ)ϕ.
Hence,
U
†
0,1 (υ)
(
1
c∂t (U0,1 (υ)ϕ)
+iΘ0 (U0,1 (υ)ϕ) + iΥ0γ
[5] (U0,1 (υ)ϕ)
)
=
= U †0,1 (υ)

β[1]
(
∂1 (U0,1 (υ)ϕ)
+iΘ1 (U0,1 (υ)ϕ) + iΥ1γ
[5] (U0,1 (υ)ϕ)
)
+
+β[2]
(
∂2 (U0,1 (υ)ϕ)
+iΘ2 (U0,1 (υ)ϕ) + iΥ2γ
[5] (U0,1 (υ)ϕ)
)
+
+β[3]
(
∂3 (U0,1 (υ)ϕ)
+iΘ3 (U0,1 (υ)ϕ) + iΥ3γ
[5] (U0,1 (υ)ϕ)
)
+
+iM0γ
[0] (U0,1 (υ)ϕ)
+iM4β
[4] (U0,1 (υ)ϕ) + M̂ (U0,1 (υ)ϕ)

.
U
†
0,1 (υ)
(
1
c (∂tU0,1 (υ))ϕ+ U0,1 (υ)
1
c∂tϕ
+iΘ0U0,1 (υ)ϕ+ iΥ0γ
[5]U0,1 (υ)ϕ
)
=
8
= U †0,1 (υ)

β[1]
(
(∂1U0,1 (υ))ϕ+ U0,1 (υ) ∂1ϕ
+iΘ1U0,1 (υ)ϕ+ iΥ1γ
[5]U0,1 (υ)ϕ
)
+
+β[2]
(
(∂2U0,1 (υ))ϕ+ U0,1 (υ) ∂2ϕ
+iΘ2U0,1 (υ)ϕ+ iΥ2γ
[5]U0,1 (υ)ϕ
)
+
+β[3]
(
(∂3U0,1 (υ))ϕ+ U0,1 (υ) ∂3ϕ
+iΘ3U0,1 (υ)ϕ+ iΥ3γ
[5]U0,1 (υ)ϕ
)
+
+iM0γ
[0]U0,1 (υ)ϕ
+iM4β
[4]U0,1 (υ)ϕ+ M̂U0,1 (υ)ϕ

.
Therefore:(
U
†
0,1 (υ)
1
c (∂tU0,1 (υ)) + U
†
0,1 (υ)U0,1 (υ)
1
c∂t
+iΘ0U
†
0,1 (υ)U0,1 (υ) + iΥ0U
†
0,1 (υ)γ
[5]U0,1 (υ)
)
ϕ =
=

U
†
0,1 (υ)β
[1]
(
(∂1U0,1 (υ)) + U0,1 (υ) ∂1
+iΘ1U0,1 (υ) + iΥ1γ
[5]U0,1 (υ)
)
+
+U †0,1 (υ)β
[2]
(
(∂2U0,1 (υ)) + U0,1 (υ) ∂2
+iΘ2U0,1 (υ) + iΥ2γ
[5]U0,1 (υ)
)
+
+U †0,1 (υ)β
[3]
(
(∂3U0,1 (υ)) + U0,1 (υ) ∂3
+iΘ3U0,1 (υ) + iΥ3γ
[5]U0,1 (υ)
)
+
+iM0U
†
0,1 (υ)γ
[0]U0,1 (υ)
+iM4U
†
0,1 (υ)β
[4]U0,1 (υ) + U
†
0,1 (υ) M̂U0,1 (υ)

ϕ.
Since (about a sum of matrix and number in [8]):
U
†
0,1 (υ)U0,1 (υ) =
(
cosh 2υ − β[1] sinh 2υ
)
,
U
†
0,1 (υ) =
(
cosh 2υ + β[1] sinh 2υ
)
U−10,1 (υ) ,
U
†
0,1 (υ)β
[1] =
(
β[1] cosh 2υ − sinh 2υ
)
U−10,1 (υ) ,
U
†
0,1 (υ)β
[2] = β[2]U−10,1 (υ) ,
U
†
0,1 (υ)β
[3] = β[3]U−10,1 (υ) ,
U
†
0,1 (υ) γ
[0]U0,1 (υ) = γ
[0],
U
†
0,1 (υ)β
[4]U0,1 (υ) = β
[4]
then 
(
cosh 2υ + β[1] sinh 2υ
)
U−10,1 (υ)
1
c (∂tU0,1 (υ))
+
(
cosh 2υ − β[1] sinh 2υ
)
1
c∂t
+iΘ0
(
cosh 2υ − β[1] sinh 2υ
)
+iΥ0U
†
0,1 (υ) γ
[5]U0,1 (υ)
ϕ =
9
=
(
β[1] cosh 2υ − sinh 2υ
)
·
·U−10,1 (υ)
(
(∂1U0,1 (υ)) + U0,1 (υ) ∂1
+iΘ1U0,1 (υ) + iΥ1γ
[5]U0,1 (υ)
)
+
+β[2]U−10,1 (υ)
(
(∂2U0,1 (υ)) + U0,1 (υ) ∂2
+iΘ2U0,1 (υ) + iΥ2γ
[5]U0,1 (υ)
)
+
+β[3]U−10,1 (υ)
(
(∂3U0,1 (υ)) + U0,1 (υ) ∂3
+iΘ3U0,1 (υ) + iΥ3γ
[5]U0,1 (υ)
)
+
+iM0γ
[0] + iM4β
[4] + M̂ ′′

ϕ.
Hence: 
(
cosh 2υ + β[1] sinh 2υ
)
U−10,1 (υ)
1
c (∂tU0,1 (υ))
+
(
cosh 2υ − β[1] sinh 2υ
)
1
c∂t
+iΘ0
(
cosh 2υ − β[1] sinh 2υ
)
+iΥ0U
†
0,1 (υ) γ
[5]U0,1 (υ)
ϕ =
=

(
β[1] cosh 2υ − sinh 2υ
)
·
·
(
U−10,1 (υ) (∂1U0,1 (υ)) + U
−1
0,1 (υ)U0,1 (υ) ∂1
+iΘ1U
−1
0,1 (υ)U0,1 (υ) + iΥ1U
−1
0,1 (υ) γ
[5]U0,1 (υ)
)
+
+β[2]
(
U−10,1 (υ) (∂2U0,1 (υ)) + U
−1
0,1 (υ)U0,1 (υ) ∂2
+iΘ2U
−1
0,1 (υ)U0,1 (υ) + iΥ2U
−1
0,1 (υ) γ
[5]U0,1 (υ)
)
+
+β[3]
(
U−10,1 (υ) (∂3U0,1 (υ)) + U
−1
0,1 (υ)U0,1 (υ) ∂3
+iΘ3U
−1
0,1 (υ)U0,1 (υ) + iΥ3U
−1
0,1 (υ) γ
[5]U0,1 (υ)
)
+
+iM0γ
[0] + iM4β
[4] + M̂ ′′

ϕ.
Because
U−10,1 (υ)U0,1 (υ) = 14,
U−10,1 (υ) γ
[5]U0,1 (υ) = γ
[5],
U
†
0,1 (υ) γ
[5]U0,1 (υ) = γ
[5]
(
cosh 2υ − β[1] sinh 2υ
)
then 
(
cosh 2υ + β[1] sinh 2υ
)
U−10,1 (υ)
1
c∂tU0,1 (υ)
+
(
cosh 2υ − β[1] sinh 2υ
)
1
c∂t
+iΘ0
(
cosh 2υ − β[1] sinh 2υ
)
+iΥ0γ
[5]
(
cosh 2υ − β[1] sinh 2υ
)
ϕ =
=

(
β[1] cosh 2υ − sinh 2υ
)
·
·
(
∂1 + U
−1
0,1 (υ) (∂1U0,1 (υ)) + iΘ1 + iΥ1γ
[5]
)
+
+β[2]
(
∂2 + U
−1
0,1 (υ) (∂2U0,1 (υ)) + iΘ2 + iΥ2γ
[5]
)
+
+β[3]
(
∂3 + U
−1
0,1 (υ) (∂3U0,1 (υ)) + iΘ3 + iΥ3γ
[5]
)
+
+iM0γ
[0] + iM4β
[4] + M̂ ′′
ϕ.
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Hence:
cosh 2υ · U−10,1 (υ)
1
c∂tU0,1 (υ) + cosh 2υ ·
1
c∂t + sinh 2υ · ∂1
+iΘ0 cosh 2υ + iΥ0γ
[5] cosh 2υ
+sinh 2υ · U−10,1 (υ) (∂1U0,1 (υ))
+iΘ1 sinh 2υ
+i sinh 2υ ·Υ1γ
[5]
+β[1] sinh 2υ · U−10,1 (υ)
1
c∂tU0,1 (υ)− β
[1] sinh 2υ · 1c∂t
−iβ[1]Θ0 sinh 2υ − iβ
[1]Υ0γ
[5] sinh 2υ − β[1] cosh 2υ · ∂1
−β[1] cosh 2υ · U−10,1 (υ) (∂1U0,1 (υ))
−iβ[1]Θ1 cosh 2υ
−iβ[1] cosh 2υ ·Υ1γ
[5]
−β[2]
(
∂2 + U
−1
0,1 (υ) (∂2U0,1 (υ)) + iΘ2 + iΥ2γ
[5]
)
−β[3]
(
∂3 + U
−1
0,1 (υ) (∂3U0,1 (υ)) + iΘ3 + iΥ3γ
[5]
)
−iM0γ
[0] − iM4β
[4] − M̂ ′′

ϕ = 0.
Therefore,

U−10,1 (υ)
(
cosh 2υ · 1c∂t + sinh 2υ · ∂1
)
U0,1 (υ)
+
(
cosh 2υ · 1c∂t + sinh 2υ · ∂1
)
+i (Θ0 cosh 2υ +Θ1 sinh 2υ)
+i (Υ0 cosh 2υ + sinh 2υ ·Υ1) γ
[5]
−β[1]

U−10,1 (υ)
(
cosh 2υ · ∂1 + sinh 2υ ·
1
c∂t
)
U0,1 (υ)
+
(
cosh 2υ · ∂1 + sinh 2υ ·
1
c∂t
)
+i (Θ1 cosh 2υ +Θ0 sinh 2υ)
+i (Υ1 cosh 2υ +Υ0 sinh 2υ) γ
[5]

−β[2]
(
∂2 + U
−1
0,1 (υ) (∂2U0,1 (υ)) + iΘ2 + iΥ2γ
[5]
)
−β[3]
(
∂3 + U
−1
0,1 (υ) (∂3U0,1 (υ)) + iΘ3 + iΥ3γ
[5]
)
−iM0γ
[0] − iM4β
[4] − M̂ ′′

ϕ = 0 (4)
Let t′ and x′1 are elements of other coordinates system such that:
∂x1
∂x′1
= cosh 2υ,
∂t
∂x′1
=
1
c
sinh 2υ,
∂x1
∂t′
= c sinh 2υ.
∂t
∂t′
= cosh 2υ,
∂x2
∂t′
=
∂x3
∂t′
=
∂x2
∂x′1
=
∂x3
∂x′1
= 0.
Hence:
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∂′t
def
=
∂
∂t′
=
∂
∂t
∂t
∂t′
+
∂
∂x1
∂x1
∂t′
+
∂
∂x2
∂x2
∂t′
+
∂
∂x3
∂x3
∂i′
= cosh 2υ ·
∂
∂t
+ c sinh 2υ ·
∂
∂x1
= cosh 2υ · ∂t + c sinh 2υ · ∂1,
That is:
1
c
∂′t =
1
c
cosh 2υ · ∂t + sinh 2υ · ∂1.
And
∂′1
def
=
∂
∂x′1
=
∂
∂t
∂t
∂x′1
+
∂
∂x1
∂x1
∂x′1
+
∂
∂x2
∂x2
∂x′1
+
∂
∂x3
∂x3
∂x′1
= cosh 2υ ·
∂
∂x1
+ sinh 2υ ·
1
c
∂
∂t
= cosh 2υ · ∂1 + sinh 2υ ·
1
c
∂t.
Therefore from (4):
+ 1c∂
′
t + U
−1
0,1 (υ)
1
c∂
′
tU0,1 (υ) + iΘ
′′
0 + iΥ
′′
0γ
[5]
−β[1]
(
+∂′1 + U
−1
0,1 (υ) ∂
′
1U0,1 (υ) + iΘ
′′
1 + iΥ
′′
1γ
[5]
)
−β[2]
(
∂2 + U
−1
0,1 (υ) (∂2U0,1 (υ)) + iΘ2 + iΥ2γ
[5]
)
−β[3]
(
∂3 + U
−1
0,1 (υ) (∂3U0,1 (υ)) + iΘ3 + iΥ3γ
[5]
)
−iM0γ
[0] − iM4β
[4] − M̂ ′′
ϕ = 0
with
Θ′′0
def
= Θ0 cosh 2υ +Θ1 sinh 2υ,
Θ′′1
def
= Θ1 cosh 2υ +Θ0 sinh 2υ,
Υ′′0
def
= Υ0 cosh 2υ + sinh 2υ ·Υ1,
Υ′′1
def
= Υ1 cosh 2υ +Υ0 sinh 2υ.
Therefore, the oscillation between blue and green quarks colors with the
oscillation between up and down quarks curves the space of events in the t, x1
directions.
Similarly that: matrix
U0,2 (φ) =

coshφ i sinhφ 0 0
−i sinhφ coshφ 0 0
0 0 coshφ −i sinhφ
0 0 i sinhφ coshφ

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with an arbitrary real function φ (t, x1, x2, x3) describes the oscillation be-
tween blue and red quarks colors with the oscillation between up and down
quarks which curves the space of events in the t, x2 directions. And matrix
U0,3 (ι) =

cosh ι+ sinh ι 0 0 0
0 cosh ι− sinh ι 0 0
0 0 cosh ι− sinh ι 0
0 0 0 cosh ι+ sinh ι

with an arbitrary real function ι (t, x1, x2, x3) describes the oscillation be-
tween green and red quarks colors with the oscillation between up and down
quarks which curves the space of events in the t, x3 directions.
Now, because
ι (t, x1, x2, x3), φ (t, x1, x2, x3), υ = υ (t, x1, x2, x3), ς (t, x1, x2, x3),
ϑ (t, x1, x2, x3), α (t, x1, x2, x3)
are arbitrary real functions then for coordinates Xν of the curved time-space
the formula 2, page 155 from [7] is fulfils:
dXν =
3∑
σ=0
aνσdxσ
with real functions aνσ (t, x1, x2, x3).
Hence, the square of the linear element ds2 obeys to formula 3, page 155:
ds2 =
3∑
σ=0
3∑
τ=0
gστdxσdxτ
with real functions gστ (t, x1, x2, x3) such that gστ = gτσ. And then the
Einstein deductions from [7] can be reiterated:
The equation of a geodesic line between points P and P ′ is the following
(formula 20, page 167):
δ
∫ P ′
P
ds = 0.
Hence with a parameter λ:
δ
∫ λ2
λ1
√√√√ 3∑
σ=0
3∑
τ=0
gστ
dxσ
dλ
dxτ
dλ
dλ = 0.
If denote:
F (xσ, xτ ,
dxσ
dλ
,
dxτ
dλ
)
def
=
√√√√ 3∑
σ=0
3∑
τ=0
gστ
dxσ
dλ
dxτ
dλ
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then in accordance with the Euler-Lagrange variational principle the geodesic
line equation is the following:
∂F
∂xσ
−
d
dλ
∂F
∂
(
dxσ
dλ
) = 0.
Because
∂F
∂xσ
=
∂
∂xσ
√√√√ 3∑
ν=0
3∑
µ=0
gνµ
dxν
dλ
dxµ
dλ

=
1
2
1√∑3
ν=0
∑3
µ=0 gνµ
dxν
dλ
dxµ
dλ
3∑
ν=0
3∑
µ=0
∂gνµ
∂xσ
dxν
dλ
dxµ
dλ
and
d
dλ
∂F
∂
(
dxσ
dλ
) = d
dλ
∂
∂
(
dxσ
dλ
)
√√√√ 3∑
ν=0
3∑
µ=0
gνµ
dxν
dλ
dxµ
dλ

=
d
dλ
1√∑3
ν=0
∑3
µ=0 gνµ
dxν
dλ
dxµ
dλ
3∑
µ=0
gσµ
dxµ
dλ
.
then the equation of geodesic line is the following:
1
2
1√∑3
ν=0
∑3
µ=0 gνµ
dxν
dλ
dxµ
dλ
3∑
ν=0
3∑
µ=0
∂gνµ
∂xσ
dxν
dλ
dxµ
dλ
−
d
dλ
1√∑3
ν=0
∑3
µ=0 gνµ
dxν
dλ
dxµ
dλ
3∑
µ=0
gσµ
dxµ
dλ
= 0.
if λ = s then
3∑
ν=0
3∑
µ=0
gνµ
dxν
dλ
dxµ
dλ
=
∑3
ν=0
∑3
µ=0 gνµdxνdxµ
dλ2
=
ds2
ds2
= 1,
Hence
d
dλ
1√∑3
ν=0
∑3
µ=0 gνµ
dxν
dλ
dxµ
dλ
3∑
µ=0
gσµ
dxµ
dλ
=
d
dλ
3∑
µ=0
gσµ
dxµ
dλ
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=3∑
µ=0
((
d
dλ
gσµ
)
dxµ
dλ
+ gσµ
d
dλ
dxµ
dλ
)
=
3∑
µ=0
(
3∑
τ=0
∂gσµ
∂xτ
∂xτ
dλ
dxµ
dλ
+ gσµ
d
dλ
dxµ
dλ
)
=
3∑
µ=0
(
3∑
τ=0
∂gσµ
∂xτ
∂xτ
ds
dxµ
ds
+ gσµ
d
ds
dxµ
ds
)
.
Therefore, the geodesic line equation is the following:
3∑
µ=0
(
gσµ
d2xµ
ds2
+
3∑
τ=1
∂gσµ
∂xτ
∂xτ
ds
dxµ
ds
)
−
1
2
3∑
µ=0
3∑
ν=0
∂gνµ
∂xσ
dxν
ds
dxµ
ds
= 0.
=============
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